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(54) THIN FILM TRANSISTOR AND rTS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide a film transistor of 
structure such that the burning hardly occurs A 
and that the characteristics can be uniformed by 
lessening the area of an element, and the 
manufacture of its film transistor at high yield 
rate. 

CONSTITUTION: A thin film transistor is 
composed of an insulating substrate 1 , a heat 
conductive layer 2, which is made on the 
insulating substrate 1 and heat conductivity of 
which is larger than the insulating substrate 1 , an 
island- shaped polycrystalline silicon layer 6 in a 
semiconductor active area, which is made on the 
heat conductive layer 2, a gate electrode 7, 
which is made on the surface of the island-shaped silicon layer through an 
insulating layer, and a source electrode and a drain electrode, which are made 
in the island-shaped polycrystalline silicon layer 6 in the semiconductor active 
area. The heat generated from the island-shaped semiconductor active area 
or the heat added in manufacture process is dissipated being conducted in the 
direction parallel with the insulating substrate 1 , inside the heat conductive 
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layer 2 made on the insulating substrate 1 . 
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1 

mxm i j tm&&«Lt, 

ff!mtom&m&±.\z&f$.2 nitmtmmw&im&m 
tt^*s&-> >j 3 >®<i:(Dm«c 1 M£i±©jHMi*s#&-r 

•5 ^ t -r 1 ICi2#©i*!gS h 7 >-^x 

mtB#ss-> u 3 >ji-^i^— if v-&&mtt lt#*s» 

*Si:^IB*Sa-> u 3 >s t ©nsjic^-rsxa* * 

Mt*«4] j8ftttSS±K#a»->U3>jisJttt 
-r-axst, 

MtBPAK^'J 3 >g£Jn&LT#if5MIr><J 3 >Ji^S 

ites^-r-sxst. 

S9Se#ies->'J3>@{r^!|&*H-^L, v-x®n& 
if 7=-JHc £ 0 *Xg±: * IMST 

!f7--;n; t i;DStt{b-r-5xg(Diric, mmmm 
s«t t «te# u 3 >m t ©w \z mat. -r * xe& a 

[0 0 0 1] 

[£MS±<»fJffl#i?] *SHHtt, iKh7>-^^J; 

C< < . *©W£a«3-fl:Tr#*«!j6©HW h 7 >-^X 
f OffR h 0 **< KIT* 

[0 0 0 2] 

[fl£*©£ffi] ifi^. Htox-fxywo^aHfcfcff 



(2) #$¥5-206468 
UTSiSTS!lfM-*ilt©Ttr*#|gS^ I J3>«ffl^ 

e.^5xs«©ffiffl^a*ns©T. *7xs«©±tc 

[0 0 0 3] «*K45»t«»*h9>5'X^©«|jft«. 
10 sriBWf-5. H4KW^fc*tt**ttll5'»j3>©* 
Rh?>$'X^©«iB©-fl«jRrRfjBB'r»«. 04 
(c*T«fcofc> »Kh5>5>X*©***att» -3© 
*Si&a«l l±ICJgJ«3nfc#ISS5/'J 3 >©»«©* 
VflttttfMl 6©Sffifc:y-MB«Rl 5S^IT? 

[0 0 0 4] Z\(D£5f3.m& h y >>»X^(75S*«jiST 
tt, #?X&«»i£5«tt£©aratt*&&:««ft£tt 
1 1 ±l:#«Si •> 'J 3 iMttUS (« 

a? T. #'J • ->'J3> • t< 9>Fi*W«) 16j)«»j* 

[0005] #>J • i/'j3> • 7>f 5>H 1 6 
tt, «»©Uvy9 7-fttfiKJ:0fft)n, ii©#U • 
vU3> • 7-f5>F 1 6©±fC<7-F«&ft£|l 5*«» 

fiKsns. y- morir 1 5 1 lt«wa«->u 3 
itmt>mmt!ftz>. v— vmm 1 5 <omz±.\zf- v 
finiLT. mey-MMHRi 5*^bTawa# 

5<7 'J • v'J3> • 7-f7>F*?DX*-A-t5J:5 
[0 0 0 6] ^ir, #ij • ->'J3> • 7^7>HJC*^ 

*y-x*«*j:tfi«i/-f>**©»<jt©fc», y-h 

fil7*TX^tLX -f*>aA£fft^ y-x« 
«4SJ:tfHU'f >««S, *U • ->'J3> ■ 9>H 

*K:tn-tn»ritr*. *©aic, #y • ->U3> • 7 
-f 7>k 1 6 , y-hffisiis, *3<fctxy-h«a 

(#U • ->'J3>S) 1 7*BM*ft»8ai4K:«fctjT£ 
40 TfiVi. 4lr#«ffi©E«^ff5fc»©3 

a*. jfiH*&Bd& 1 4 ictt, y-h*e 
ami 5tR«»c. «Atfs/'jn>*fl;R«j«fflan 

^5. #«*©B«*ff5fc®©3>^i'h*-^©»l« 
«. «MEH*lc»ft©Uy^97^a«R:«toTffton 

[0 0 0 7] jfi^. XftXrtA*!'— tf©X+vVl^- 

50 j9»*^**A<!R«r*«»tt*«rr*w4:*MfflLT. 
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(3) 

3 

#ffiA/K:fTfcfc>nTv>5. ;mra, ssfl-ft/wx b— tf 

[0 0 0 8] ^©«t3ftW-lfT--J^flJfflbfc»lig 

fiftv'U3>JI5 2£*KU irnfcb— iff-ASBS 
^ShXV-^T--)V^nOo b— !ftf-A€:-3e^M 

mi->U3>I5 3KB&IHbU #^Xg«_L5 

[0 0 0 9] ^cir, *«gS->Ua>S5 3&fttttc/t^ 

-->^ut*^, Em^t-j^t, y-h*&gigi5 

Stt««i:bT, 7-X«i&fc«fctf Kb-I^®®*^ 
<t UT#5-*SS-> 'J ^ >/f 5 3 (C^&G^iJJA LT, V- 

x- hw >m*$,&fcf$,tz. -eur, Kiot^-ra: 

£k #«ffifr£©E8l£fT5;fcse>, WP865 8*^"T 
S. ^UT. Jl^bfcBBPg&5 8lC*tbT. ^ffiE^5 
9£Jgj£U SiKWC. Ell HC*-r<t3^#Kh7> 

[0 0 10] @4^@1 1 tc^-f <fc 5 

a> l i±»ti8:ttS*i&8lglh7>>>x 

*©&8H£tt##K:g^. telitta«l lib 

T^7XS«fflV^«^ *-©&fci?M$WO. 0 1 4w 
/cm-degTa&D. S"'J n >^SSS^tJt^T2 tt£ 
*>fl£V>. ^©fc*. «gH-7>vX*fi, ftfftttfc:%£ 

TSj&ws&^stwsK, »sih5>^x*©3smt£ 
ro±#i:i5 &&%{t*>m=? &&©&«*« < sn*tab 

[ooii] a^-rsi^-r^i, ^i&k. 

IflSOumH, 9-y*)V&Wl 0 um<DnM<DW&b5 

9^MK»I$-a-fcli'&tr. ?**/P0flUKl£til2 0 0° 
C ©±#4^ U H««£«tjR 3 v JWtT *WM«fc#* 

[0 0 12] *fc. 5SS(D«fSSi^«. 7-fVI/->3> 

m 4 i^^-r i ^ fc#tig©»£, *mm&&fm 1 6 ©e 



4$gf!¥5-2 0 646 8 

*T&ffl;Wg2a£^-5K!S£:frbTV>5. 
[0 0 13] £©«J;5fcRgK*tbT. ¥Sg#£&[eI& 

S-tt^SfliibT, ft0B¥2-244 7 3 8^&IB£§B 

^#«®ttjat©mjciiestt»jRRs««b, afcaw 

->U3>#ijgSS«±}c^bS*K (s 1 

0,181) £ttbT¥JS#??H^Ji^b&Jg£-. S«tb 
E ET©Kfcg£l8a*¥35#:^T§&£b*:8&£««K 

»at-f©£$frtf*©-e, SftS$li:ixt, ««©!?* 

[0 0 14] 

[^^«?ftb«k5,i:-r^SS] !»)£©,£ 5 K. #5X 

* * v» \*&m* *> tez>tm&&&-t\zmi s n^»i^ h 

7>^X^©&^tttt#^JCS<, fll^tf. #7X*« 
©&&*#** 0. 0 1 4w/cm-degT&0. v'J3>S 
«^¥i:it^TS»e^^2ffifefi^. *-©&», «77 
«±lC^^nfc»Kh5>^X^tt, ift^^lCfg^t 

*f»©«:#«»^*<, wah^^x^roamaae© 
±#-^*^g^©«iffl*ffl<sn*«*^tv^raiS** 

bTVi«>. Sfc, »Uih9>^X : S'^S5 i ^xyb-f 
©Kiftx/N'-f xtbTJi£:ffl-r5«^ T-fX/Wffli 
«**t6]±S*^fc86. »Mh7>^X:5'e^S/jNS< 

»*-r*iit]Wffasn*j9t, ^©»^> »wh^>^ 

X^©^^^S:/jN3<-r2.(5£tt^^S<^»3. * 
^S*©«i**ffl<. £©*:»> *T©«MB^t«»+4)-fc 

ffA-f, jaES^^x^b-rw^sis&^Sit-s^i^ 

[0 0 15] t¥3fe©EI5~01 lC*-ri5^» 

sf»xhwx, icwt ^BEjt*t/ftsnT*5e.-r. ^:© 
e t5fciB!gj&*>#ttbT^s. -r^t>^, 

€r<7iV^5XS«5 l±CjtSfc#S«->Un>^5 
2£*MU iW: tf H-ATS8j*bT^iiea^ 
b. *»I5/ij3>i5 3*»*T«*«. -©S. b- 
If tf-A©X#>y hMWT©^©^^X#-y 
*i^8STii5<^.Sfc». «i«b3t->Un>©maiS 
Sk:*i$-*t£D\ ^©iSStbT. i%a^^s->'; 
n>H5 3S#5eit*J-e#7S:^i:^5raSTabS. 
[00 16] Sfc. #SRv"j3J>B*»tttr/^-> 
^>yb&^. b— VT--)l'&?T5%&lZ\t. a«© 

#ssy u 3 >mommmty u n £©^e 
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[0017] sic, sfc. ^7^a«5 i©ss±#s 

vUn>jf©KS£$l5fl;$-e-S£^-5raJi 

$ n/S:^^©e<4fl:©fc» »c v— *fT~-)i<%m v» « 

«£E t>, ft«©^igS-> 'J a >©saSBT5»*t»»f »c 
<fr>C£*&a«>*if*«qB£D. i^-fcV-X- KM" 

>s«*?^j*-r •& £ t t v> 5 mflLftotfe s„ 

[0 0 18] ±fB©«fc -5 STMT'S fc 

»fc^$nfcfe©T»D, #f8?l!©SSl©gW«, sffT 

fc-zzzmfeomsk h 5 >-x7 > ^*a«-r-5 c tics 

5. *3gSJI©!g2©lWtt» SigXStc*^^ 
ftm&£l-itU iXhl/X, 2©#g££tt£-£& 
<, «!Sh7>i?X^&*S*t)*igi<®3i-r5fca&© 
©jS*fe*S«-r^^t{c*S. #fgi|l§©S?i3© 

&6^x^i^^©&jit&jH3ns?&*iBft 

[0 0 19] 

[g8S£$ife-rs&©©^8] «rfB©«t3^BW*s^ 
-rs&©, *5§«©si©^isfc«ts#igh7>v'x^ 

«. telBttSS (1) fc» MfB&i&ttSfc (1) 

jh (2) t, ittrgs^weis (2) ©±tc^$nfc¥« 

*MStt*«0*tt#ISft^'j3>li (6) ,!:, WB»tt 
(7) t. IMS*3W|cffittfi«©a«^g*-> 

un>s (6) Ej85j£snfcv-x®£*5±tf fw> 

[0 0 2 0] Sfc, *f6^©^2©#®CJ;^»ligh7 
«©ft«#iies->'J a >■ toiBK 1 JifiU:©iS&faJl£ 
[0 0 2 1] *ftm<D?S3<n®mzJ:Z>B&hy>-JZ 

Jtia-r-sxgt, wfB#aR->U3>H'su— tftr-A 
fflf-rs*ggh7>^x^©i?jg*s^*5ViT. 

ih# ss v v^>mt <Dm \zmm- % xg £ jyrt * r 

[0 0 2 2] JSfc, *?8W©®4©1$mtCi^j|fPh7 
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6 

*J:yHW>l«»)SU K7-X«I«:fe«ktfHV 

-r >fg^satt^Sv"j3>@tc«Asn^iiiie<fe© 
u 3 >j§ i©MK:jgfifc-r5ig£iMrrs c 

i0 [0 0 2 3] 

[fPffl] *56^©^l©^aic,fc2.l¥li5h7>^X^tc 

fcv>x«, «6i&tta« (1) ±\z%&m&<D±£ttmm 
fcm (2) s^bT. ^^»es©±tr#»(^«tt 

^©«fc^c^3n;t«iig©»ii8h7>^ 

^«eS^Ua>S©jtT©«5^?»^tTift<, 

(2) <Dmo*ztm&mtWT\ztet>^xtsiM-f 

-5. £©£©, r»eS*©ii5^fl*e^Ji (2) ©K£:fr 

[0 0 2 4] Sfc, *»K©^2©^m»C 5 fcS»lgh9 
>^X^©«|ji»r*^T«. iWfclKKT, *9SS3»e* 

e t wis¥«^tt««©a«#iigs-> u n >m torn 
\zi mu-t<Dmmm&&&-rzmmf?z>. z.<nm&\z 

50 ie»fcnt*^t>©©, ^e«g©ttsicj;oTtt-en 

^afeS©T?. i©^«fiil&©J£«tSrBtriI:-r'5ilt*ST^, 

[0025] *%wv>m 3 <D®mz£z>m®: h ^ > ^x 

s<£^ifea->U3>@icsiisafk-rsxi@©t(f{c. ^ 

« t wis # a « -> >j 3 > 0 1 © n t r r s x g s f? 
5. d©<t5tc. drT©fiit*tet^^T«> 

->U n >S©Wi!SS^©fcftfti^-rsW©Xg{ci3^ 
T, i»eii«:MLTl5<OT, C©ISe^HlC«fc 

«fa5"J=i>«f|5|*T*«. JK^*o^-fcJ: 

5(7 [0 0 2 6] ^fc, rClT©Kg8h7>^X^©Sit^ 
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(5) 

7 

£zfmmtei?i!iwx.*>n, v-^f7--)v^n^^\z 

10 

[0 0 2 7] *5SBJ©m4(D^mC 5 fc-5l?ISh7>> J X 

[0 0 2 8] *©ioi:, V-^itfFKVS 

fc&tcfc, g^— tftf-AOX^y hi*nr 
©ia«f££ig?n-r -5 fll;L«, M*£JfA3' 

U 3 >@©JgSBT©£&£iSMe©av> fc i-SSSfc©** £jg 

[0 0 2 9] 

[*i£^] filT. *fSW©*jgm0H£m>TJM*:« 

>vx^©«££i&93T-5Br®B-c&s„ hi (a) \z 
®s£*u mi (b> \z*mwm2<j>®mz&%w 

Kh7>>>x*©*lii©SrHBI&iSl/rv>.5. dCTco 
^Blh^^X *©*£-?». **»C»4. 01 (A) 40 

&s*etktt*i£ 1 ©-r<±ic#fte«$<DB^«e^2 

mtKD$>2>?-1 7*>FK (Hfte«$k = 6. 6w/cm-d 
eg, ttaffiSW p = 5 x 1 0 l " Q-cm) iWB^&n*. 

^offft*e@2<©±{c. m&h7>i?z?<D*mms& 

T, JEI^^cD±^y-h»igk)ig5i5«ttXy-h«ffi7S 
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8 

W5&?\zEmm!m4&M!&Tz>. Bmb?>i?z9 

[0 0 3 0] SlS±l£fmL£¥£<*«&«*sSi:fc£f£ 
©SSftWC. ffifii®6ri^5S£bfc£itt. fSk^^©iS 

v^*ei 2 *^LTja&tts« 1 ±tc#«2nT;ttsB 
sn*. c©3»*eii2tt. 1 «fc 0 fc&esM* 

S»#eS2©4'*ffli&S«l<!:¥fflce^$n&^. & 

[0 0 3 1] ti^, 21©«fmh7>^X5'©«jg-e 
B. ^7XS6-5V>«5^©^i&#«^eJ5:^ffii»tt 

1 <D?<±\zmfikmm<»m^mmtem 2 *R»tt\ 
1 (b> \z7fi-r&5ts.mmtLx. f&mfcm2<D±.\zm 

jRSSt*©iBiVi->Un>g|{k)|g (S lOx) ^©ffiiRlgt 

«6s>W7j *#T^+»»cgi»-r^e«©iP$ \zvm- 

fit, M{Cffi»K3±IC^|gh7>vX^©¥* 

[0032] z\e>m&<DMmh?>i;x9<Dmmx\t. 

mixm&mme>m<<mmfcm2<D7*:)i<y7x ■ ->>j 
n>Kic^-r^. ^©7^777 • ->un>Bitt, ie 

«fcS« 1 «fc 0 t>^»^iil^fc«), £JCJfi^tt*« 1 
<t¥fT/S:7i(Bl'sJlft*te*b. ^©«, Hft««e»ttS«l 
^ifcta^n-S. U«iHRi2©7 ; E^7r7 • ->'J3 

&ft<Dwmt&ifi%%i?kK$>%o mi (a) ©«ii©# 

Kh5>v 5 X^©«iltJt^T, 01 (B) ©«it©» 

mtuzm&m6 tnmizimmzftLfzmi&ttzzn 
x. tkm\zmvx\mmm 3 zftLtz 1 B»fcnt^^>t) 
©©. r»e»s©«Htc«toTt4-€-n*^w4»iUT^ 
%ik : >'vn>mizmmi,x<z>B]m&ifi$>z>&. 
««4&©a:«*i»ifrs^<>:^T?#*. c©&*, fs*e« 

»£LTffiffl-?#S»»©3$?l&ffl;W2;a<s„ c©« 
[0 0 3 3] ICDi^fcfcft. II (A) &£Zfmi 

(b> tc^-r e t5^»5gh7>>'x^©«iit-ctt. 
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(6) 

9 

T. 1 0/xm«T©KliPfrs«)*tSSbV». £&. & 

a steffl-rntf, en (a) t^-rj: 5 

i (b) k^t .fcsfcstittfco. mm3*mfz>m 
mm&m 2 oeup^t^e^ 2 izzzmm&owpiz 

<fc 0 1 lc^itiTV^^»fitJ*tffittH 6 Kg 

[0 0 3 4] %.iz, z.n&ois.m&hvyvT.tn&mk 
-rz&m.ii&>s:$stm-tz. ®2it*&m\zfrfrzmmb 
7>z;x?<D®mjjm(D& 1 ammm\z£%mj&xm& 
sxmmzwiwtzm-v&z. n 01 (b) \z 20 
TKTm&omm b 9 9 zmmrzm&zw t lt 

WmtZ. fc*. 01 (A) fcS-M»B©l«h?>5> 

[0 0 3 5] 9zf. 02 (A) lr^-r«fc5{C. 
5 tfttCXtt iTcDij&gktfjB'.^ 1 ±.\z& 

3}gI2tLr> CVD&££QJ|^IME<Z>Xtitm4> 

£M2i:lT, 7*^7 7X-y'J3 >&fctt# >J • */ 30 

1 tmm&m 2 &t,<D*m®<Dftwiiz£ 

Z>n&Yy>~?X9 cDSttS 6 Ottt6*lfc*B5 < fttb, 
&M&M2<D7 : £)\'7tX • ->Un>BtO±fc, 100 
0~4 0 0 0Aro-/U3>M (S i O s ) #>6fc£ 
85&«3£J§^-r*. *8»Bl3©±fcSIflh7> 

3>«|£ 1 0 0 0 A©JPSTJBJ5£-f£. 

[0 0 3 6] *S«E6fct. »J7^57-r««lCJ;oT/X 
*->x>:?Lfc&. g|2 (B) tC^-Ti^fCl. jgt'-e 
©±fcy-h«e«M5S:l 0 0 OACDPST^TS. 

o o o AroiP^jc^-rs. /\?—>—>>fi,-c 



*JBI¥5-2 0 64 6 8 
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